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CALI BRATI ON STANDARD REQUI REMENT FOR A
M CROMVE PONER AMPLI FI ER

1. SCOPE
1.1 Scope. This requirenment defines the nechanical and electrical

performance requirenents for a Mcrowave Power Anplifier, hereinafter refer
to as the MPA. The MPA provides |eveled output power from 2.0 to 20 GHz «
levels up to 19 dBm The MPA provides Ceneral Purpose Interface Bus (GPI
capabilities in accordance with | EEE-STD-488. The MPA is intended for use
shi pboard and shorebased Navy personnel in association wth calibrati
equi pnent used to calibrate mcrowave-power-neasurenent instrunents a
spect rum anal yzers.

2. APPLI CABLE DOCUMENTS

2.1 Oontrolling Specifications. M L-T-28800, "MIlitary requirenent, Test
Equi prent for wuse wth Electrical and Electronic Equipnment, GCenera
specification for," and all docunents referenced therein of the issues
effect on the date of this solicitation shall forma part of this requirene

3.  REQUI REMENTS

3.1 General . The MPA shall conform to the Type Il, Cass 5,  Style E
requirenents as specified in ML-T-28800 for Navy shipboard and shorebased
as nodi fied bel ow.

3.1.1 Design and Gnstruction. The MPA design and construction shall neet
t he requirements of ML-T-28800 for Type |1l equipnent.

3.1.2 Power requirenents. The MPA shall operate from a source of 103.5V to
126. 5V at 60Hz (5% si ngl e phase i nput power as specified in M L-T-28800.

3.1.2.1 FRuses or drcuit Breakers. Fuses or circuit breakers shall be
provided. If circuit breakers are used, both sides of the power source sh:
be automatically disconnected from the equipnment in the event of excessi
current. |If fuses are used, only the line side of the input power Iine,
defined by ML-T-28777, shall be fused. Fuses or circuit breakers shall
readi |l y accessi bl e.

3.1.2.2 Power (onnection. The requirements for power source connections
shall be in accordance with ML-T-28800 with a 6 foot (1.8 n) mninmm | eng
cord.

3.1.3 Dnension and Wight. Maxi nmum di nensions shall not exceed
8.4 inches (21.3 cm in wdth, 5.2 inches (13.2 cnm) in height, and 14.4 inc
(36.6 cm) in depth. The weight shall not exceed 31 pounds (14 kg).

3.1.4 LithiumBatteries. Per ML-T-28800, lithium batteries are prohibited
wi t hout prior authorization. A request for approval for the use of lithi
batteries, including those encapsulated in integrated circuits, shall
submtted to the procuring activity at the tine of subm ssion of proposal
Approval shall apply only to the specific nodel proposed.




3.2 HEwironnental Requirenents. The MPA shall neet the environnental
requi renents for a Type Il, Cass 5 Style E equipnment with the deviatic
speci fi ed bel ow

3.2.1 Tenperature and HUmdity. The MPA shall neet the conditions bel ow.
Tenperature(°Q Relative Humdity(%

Operati ng 10 to 30 95
30 to 40 75
Non- oper ati ng -40 to 70 Not controlled
3.2.2 Hectronagnetic Gonpatibility. The electromagnetic conpatibility

requirenments of ML-T-28800 are limted to the follow ng areas: CEOl, CE
CS01, Cs02, Cs06, REO1, REO2 (14 kHz
to 1 GHz), and RS03.

3.3 Reliability. Type Il reliability requirenents are as specified in ML-T-
28800.

3.3.1 Gdlibration Interval. The MPA shall have an 85% or greater probability
of remaining within tolerances of all requirenments at the end of a 12 nor
peri od.

3.4 Mintainability. The MPA shall neet the Type Il mintainability
requi renents as specified in ML-T-28800 except the |owest discrete conpon
shall be defined as a replaceable assenbly. Certification tinme shall n

exceed 60 m nutes.

3.5 Performance Requirenents. The MPA shall provide the follow ng
capabilities. Unless otherw se indicated, all performance requirenents sh
be nmet followng a 30-mnute warmup period, over the tenperature range
+10(C to +40(C.

3.5.1Qutput Power. The m nimum anplifier output power shall be the follow ng
at +5 dBm i nput.

CGarrier Frequency M ni num Qut put Power M ni num Qut put Power

(1 evel ed out put ) (unl evel ed out put)
2 3G to 18.6 G+ + 19 dBm + 20 dBm
18.6 G¥ to 20 G+ + 17 dBm + 18 dBm

3.5.1.1 Qutput Power Display Accuracy. The anplifier RF output power display
uncertainty shall be no greater than (1.5 dB over the range from+0 dBmto +20
dBnfor OQNinput signals or for full band power tines that are greater than 4
seconds.

3.5.2 Power Hatness. The MPA R~output |evel ed power flatness shall be |ess
than (1.25 dB

3.5.3 1 dB Gonpression Point. The MPA 1 dB conpression point shall be ( +20
dBm

354 MnimmSwll Sgnal Gin. The MPAmninumsnall signal gain wth a -5
dBmlevel input shall be as foll ows.




Carri er F eguency Gii n

2 to 18.6 Gz 15 dB
18.6 to 20 GHz 13 dB
3.5.5 Qutput Power Tenperature Sability. The MPA output tenperature

stability shall be less than 0.1 dB/(C.

3. 5.6 [|npedance. The MPA shall have a nomnal RF-input and RF output
i npedance of 50 ohns.

3.5.7 Wltage Sanding Wdve Ratio (VO . The MPA RF input and RF output
shall be the follow ng.

Carri er F eguency RF I nput VSR Level ed RF Qut put VSR
2 3G to 18.6 G+ (2.8:1 (2.5:1

3.5.8 R Gonnectors. The MPA R- output and R- input connectors shall be
| ocated on the front panel.

3.5.9 MninumNon-Destructive Input Levels. The mninuminput |evels allowed
bef ore danage coul d occur shall be as fol | ows.

M cr onave Power DC \Wol t age
+27 dBm (10 V dc

3.5.10 Harnonics. The MPA shall have the followng characteristics at
naxi num speci fied output power, wth respect to spurious signals which are
har noni cs of the carrier.

Carri er F eguency Sourious S gnal Level
23 to 11 G+ (-20 dBc
11 G+ to 20 G+& (-30 dBc

3.5.11 Non-Harnoni cs. The MPA shall have |less than -55 dBc of spurious-signal
output which are not harnonics of the carrier, at naxi num specified out put
power .

3.5.12 Internodulation Ostortion. The MPA shall have a nomnal third order
intercept of +33 dBm

3.5.13 Positive ZB anking Input. The MPA shall be provided wth a positive
Z blanking input, through a type BNC fenal e connector, on the rear panel. A
signal applied to this input shall hold the MPA's LED power display, and the
external display, while the swept source passes swtch points and retraces.

3.5.14 0.5 VVG¥ Input. The MPA shall be provided wth a BNC connector on
its rear panel that wll provide a voltage that is proportional to the
frequency of the mcrowave source (0.5 VG¥). This voltage wll be used by
the MPAto provide internal -power flatness corrections.

3.5.15 Detector Qutput. The MPA shall be provided wth an approxi nate -10

M/ mWout put through a type BNC fermal e connector on the rear panel for use
when | evel i ng.




3.5.16 Mllineter-Source-Mdul e Interface. The MPA shall be provided with a

20 pin B connector Source-Mdule Interface on the rear panel. The MPA Sout
Module Interface shall be electrically, nechanically and functionall
conpatible with the Input Control Cable from the U S, Navy owned Hew e
Packard 83550-series MIIlinmeter Wave- Source Mdules. The MPA Source MdL
Interface shall provide the DC bias and control signals from the MPA to t
mllinmeter wave source nodules via the control cable and shall input |evel
and ot her signals back from source nodul es.

3.5.17Qutput Power D splay. The MPA shall provide a front panel digital
di spl ay of RF output power.

3.5.18 onpatibility. The MPA shall be electrically, nechanically and
functionally conpatible with the Input Control Cable fromthe U S. Navy ow
Hewl ett - Packard HP 8350B/83590-Series Sweep oscillators and the H
8340B/ 8341B- Seri es Synt hesi zed Sweepers.

3.6 Qperating Requi renents. The MPA shall provide the follow ng
capabilities.

3.6.1FHont Panel Gontrol Requirenents. Al'l nodes and functions shall be
operabl e using front panel controls. The location and |abeling of indicato
controls and switches shall provide for maximum clarity and easily underst
operation without reference to tables, charts or flow diagrans.

3. 6.2 Sandby/ Qoerat e. A STANDBY/ OPERATE and/or RF OV OFF switch shall be
provi ded.

3.6.3 Eror Qorrection. During calibration, the MPA shall provide the
capability to accept and store corrections for all neasurenent deviations f
nom nal conditions. The MPA shall neet all the specified performanc
specifications without requiring additional entry of any calibration factor
ot her correction data.

3.6.4 Self Test. The self test shall determ ne operational readiness and
i solate faulty nodul es.

3.6.4.1 Dsplay. If the self test fails, the display shall indicate the
nature of the failure and provide directions for diagnostic action.

3.7 Dgital Interface. The MPA shall provide a digital interface as
specified in ML-T-28800 and | EEE-488 Ceneral Purpose Interface Bus (GPIB).

3.7.1 Renote Progranmming Requirenents. Al nodes, functions, and
i nputs/outputs of the MPA shall be renotely progranmable over the |EEE-4
Ceneral Purpose Interface Bus (GPIB).

3.7.2 PAAB Capabilities. The follow ng |EEE-488 capabilities shall be
provi ded:

T6 or TE - Tal ker,
L4 or LE4 - Listener,
SR1 - Service request,



3.7.3 Satus Register Access Requirenents. Access to status register shall
be available via the |EEE-488 bus to ascertain MPA node, range and oth
operational and error status.

3.7.4 Bus Sring Termnator Requirenents. Term nators for a string of bus
commands shall be a carriage return followed by line feed and EQ signal.

3.7.5 Bus Address Saitch. Address nust be selectable w thout renoving any
covers.

3.7.6 Bus Eror Handling Requirenents. Bus error reporting and recovery
conventions shall be fully described in the Operation and M ntenance Manua

3.7.7 Gonpatibility. The MPA, when used as part of an automated system
shall be capable of automatically energizing and /or calibrating applicat
test instruments and neasurenent systens that are |EEE-488 bus configure
The MPA shall be conpatible with the Fluke 1722A and 1722A/ AP Instrune
Controll ers.

3.8 Accessories. The foll ow ng accessories shall be provided with each
MPA.
3.8.1 Power Gable. One power cable in accordance with ML-T-28800, wth

mnimum length of 6 feet (1.8 nm).

3.9 _Mnual. At |least two copies of an operation and mai nt enance nmanual shal
be provided. The manual shall neet the requirenents of ML-M 7298.

3.9.1 Glibration Procedure. A calibration procedure in accordance wth
M L- M 38793 shal |l be provided.




